Toxicity and metal content of organic solvent extracts from airborne particulate matter in Puerto Rico.
The importance of airborne particulate matter (PM) in causing increases in morbidity and mortality in humans has been confirmed by numerous epidemiological and laboratory studies. It has been proposed that PM might deliver transition metals to the airways were they react and generate reactive oxygen species (ROS), thus promoting the expression of inflammatory mediators, and cytotoxicity. In Puerto Rico (PR), the northern Guaynabo area is a US EPA non-attainment zone for PM10 (PM with a mass median aerodynamic diameter 10 microm), and a previous study found that organic PM10 extracts from this area were cytotoxic. The purpose of this research project is to compare the toxicity between organic PM extracts from Guaynabo (a coastal urban site) and Fajardo (a coastal rural town) based on their polarity, collection season, and geographical location. We will also evaluate if the metal content of such extracts is associated with their biological activity. PM10 filters from both locations were subjected to a sequential Soxhlet extraction using hexane and acetone. Normal and transformed bronchial epithelial cells were then exposed to the extracts. Using the neutral red assay to measure cell viability we found that coastal urban PM from PR generally exhibits higher cytotoxicity than coastal rural PM. However, this effect is dependent on the polarity of the extracts and the collection season (in winter hexane PM10 is more toxic, whereas during the summer acetone PM10 is more toxic). We also found that non-polar organic constituents in PM from PR are generally more toxic than the polar organic constituents. The main conclusion from this work is that the metal contents of the organic PM extracts from PR could play a minor role in the cytotoxicity observed. This is supported by the findings of elements such as As, V, Ni, and Cu in the most cytotoxic extracts. However, organic compounds probably play the major role. The presence of bioactive fractions of PM underscores the importance of conducting more detailed studies.